Introduction
Over the last decade, more and more critical voices have been raised concerning the impact of information and communication technology (ICT) on education (Becker, 2000; Kirkup & Kirkwood, 2005; Selwyn, 2007) . Uptake of ICT in teaching practice remains limited and not much change seems to have taken place in classrooms. Much research is therefore done on factors influencing or constraining the use of ICT for teaching practice. One important factor is the preparation of future teachers. Culp, Honey and Mandinach (2005) found that teachers' professional development has been identified repeatedly as a top priority in education policies and is the most important aspect of ICT integration.
As pre-service teachers have a significant role to play in the sustained application of ICT in schools, it is imperative that they be exposed to effective use of ICT in their training in teacher education institutions (TEIs) (Steketee, 2005) . Nevertheless, in teacher education the use of ICT for teaching and learning is also generally low (Drent & Meelissen, 2008) . Most teacher educators, even in developed countries, are illprepared to teach with the new ICTs (Russell et al. in Ng, Miao & Lee, 2010) . As a result, pre-service teachers have limited exposure to effective use of ICT in their training. As argued by Lim, Chai and Churchill (2011) , it is therefore imperative to build the capacity of TEIs to provide a meaningful context that allows pre-service teachers to critically examine their own pedagogical beliefs, and explore the application of ICT in a more constructivist learning environment. Lim et al. (2011) identify the professional development of teacher educators as an important strategic action for the capacity building of TEIs.
In the framework of a development cooperation program on improving the quality of education in Vietnam, we designed a professional development program on integration of ICT in education for Vietnamese teacher educators. The specific objective of the program was to improve the use of ICT by teacher educators, to ensure that future teachers are more exposed to effective use of ICT for teaching and learning. Peeraer and Van Petegem (2011b) show that over a decade, an extended body of guidelines and policies has been put in place in Vietnam, addressing several aspects of integration of ICT in education. Furthermore, impressive progress on improving access to ICT has been made, as is shown in the ICT Development Index (International Telecommunication Union, 2009) . A report of the South-East Asian Ministers of Education Organization (SEAMEO, 2010) mentions that the policy guidelines and ICT infrastructure and resources in schools may have provided the necessary and sufficient conditions for some schools to transform their ICT-mediated teaching and learning practices. In teacher education, findings of the authors (Peeraer & Petegem, 2011a , 2011b show that access to ICT is indeed no longer a barrier. But, at the same time, the findings make clear that even though Vietnamese teacher educators have good basic ICT skills, they do not feel confident in using ICT, and ICT is used mostly to replace traditional teaching practices. In this context, a professional development program has been developed for five Vietnamese TEIs. These institutions were selected by the Ministry of Education and Training for participation in the program. The professional development program on integration of ICT was developed in the second half of 2008 and implemented in 2009-2010. Within the total accumulated population of 1191 teacher educators, 505 participated in the training program. Jung (2005) argues that a well-designed professional development program is essential to meet the demand of today's educators who want to learn how to use ICT effectively for their teaching. In general, professional development programs on ICT integration are often criticised for their lack of effectiveness (Brinkerhoff, 2006; Triggs & John, 2004) . Nevertheless, there are few published evaluations of programs on integration of ICT, and it can be argued that more research is needed to document the effects of teacher development efforts on classroom practices (McDougall, 2008) . In what follows, we therefore describe the development of the professional development program for Vietnamese teacher educators which was inspired by the framework on Technological Pedagogical Content Knowledge (TPCK) of Koehler, Mishra and Yahya (2007) and the four-step knowledge construction process as described by Angeli and Valanides (2009) . The purpose of our study is to evaluate the effectiveness of the professional development program and to explore the impact of the different elements of the program on the teaching practice of trainees. Explaining the variance between what occurred (or what did not occur) and the consequent impact should be part of any educational research project (Marshall & Cox, 2008) . For evaluation of the training program, we use Kirkpatrick's framework of four 'levels' of criteria. This framework has provided a straightforward system or language for talking about training outcomes, and the kinds of information that can be provided to assess the extent to which training programs have achieved certain objectives (Bates, 2004) . In short, the model delineates four levels of training outcomes: reaction, learning, behaviour and results (Kirkpatrick & Kirkpatrick, 2006) . The mixed methods that are applied to assess the professional development program are described in a methodology section. After presenting our findings, we discuss the implications for development of future professional development programs.
A professional development program for Vietnamese teacher educators
In 2008 a core group of 179 ICT enthusiasts (the "ICT core group") was established from the five participating TEIs, consisting of self-selected teacher educators who were: 1) interested in the use of ICT in education, 2) motivated to learn about ICT, and 3) willing to share and collaborate with peer teacher educators. Although participation was voluntary, nevertheless, we ensured that the group contained a representation of different subjects being taught in the respective TEIs. A step-by-step professional development trajectory was developed, inspired by the four-step knowledge construction process as described by Angeli and Valanides (2009) . This process reveals the trajectory of novices' learning related to unknown and ill-defined tasks, such as designing integration of ICT in teaching and learning. As argued by Angeli and Valanides (2009) , after gathering initial information related to instructional design, students need to engage in real-world authentic tasks; share, discuss and reflect with others to eliminate uncertainty; and finally, discuss with an expert. The program that was developed for the Vietnamese teacher educators addresses these elements in three major steps: input on TPCK; follow up practice; and additional engagement with the topic (see Figure 1 ).
The kind of professional development required depends on the nature of the adoption targeted for ICT in the curriculum (Law, 2008) . To initiate the development of the training program, we therefore followed the "Technology Mapping" methodology as described by Angeli and Valanides (2009) . Technology mapping is a situated methodology where educators establish connections among the affordances of a tool (software), content and pedagogy. We listed a series of ICT applications and their educational purposes. In a discussion with a group of Vietnamese teacher educators and experts in the field of ICT integration, we ordered these ICT applications from less innovative to more innovative, reflecting stages of development of ICT use in education (Mioduser, Nachmias, Tubin & Forkosh-Baruch, 2003; Pilkington, 2008; UNESCO, 2004 UNESCO, , 2005 . The discussion led to a technology map representing teacher educators on a continuum ranging from educators who use ICT to replace and enhance teaching and learning, to educators who use ICT to innovate, and up to educators who use ICT to transform teaching and learning (see Appendix 1).
Input on TPCK
Technology mapping builds on an analytical theoretical framework developed by Koehler et al. (2007) in which they advocated increased attention to the complex interplay among technology, content, and pedagogy. They argued that technology integration in teaching and learning requires understanding the dynamic, transactional relationship among these three knowledge components. Based on the developed technology map, two training modules have been designed to address the interplay among technological, pedagogical and content knowledge, targeting the stage of ICT development where educators use ICT to enhance and innovate teaching and learning. In a module "ICT for Active Teaching and Learning", seven generic ICT enhanced instructional designs were introduced where the focus was on student-centred teaching methodologies. This training has been organised for a mix of subject matter teacher educators (the ICT core group) in their respective TEIs. A module on "ICT for specific subjects" followed up on this initial module, explicitly addressing the interplay between technological and content knowledge of the participants. Different workshops for different subject matter groups in the ICT core group were organised off-campus. Experts from the respective TEIs were invited to share their insights and experience with using ICT for teaching and support of student learning in their respective subjects. The objective of both modules was for trainees to gather initial information related to instructional design.
Follow-up practice
Professional development goes beyond knowledge input (cognitive capacity). Koehler et al. (2007) emphasised that in a training program, trainees need to be engaged in rich design activities in order to understand the interrelationships among content, pedagogy, and technology. Therefore, in the second step, the teacher educators were engaged to carry out real-world authentic tasks, as in the knowledge construction process suggested by Angeli and Valanides (2009) : they had to design a lesson plan of an ICT integrated lesson, a design activity in which they had to reflect on the interrelationships among content, pedagogy, and technology. Angeli and Valanides (2009) commented that as teachers become more expert in designing learning with technology, technology integration efforts will move away from teacher-directed practices to more learner-centred approaches.
Guided by a lesson plan template, teacher educators had to prepare for a 50 minute teaching session. As an incentive, trainees who submitted a lesson plan received a 2GB USB drive. All teacher educators who submitted a lesson plan received feedback from an ICT in education expert. These lesson plans were shared with peers from the respective TEIs, and these peers were invited to observe, discuss, and reflect on the lesson. A lesson observation and assessment tool had been designed to facilitate peer reflection. To conclude the training program, all participants were invited to take a final test to reinforce the initial training on "ICT for Active Teaching and Learning". All members of the initial ICT core group who completed the full training program received a certificate which allowed them to disseminate the input training to colleagues and pre-service students in their respective TEIs.
Additional engagement
Apart from cognitive abilities and practice, Law (2008) highlighted the importance of metacognitive ability as an autonomous learner to identify problems and knowledge gaps, to monitor and review one's own professional learning, and to assess the extent to which the problems are resolved or targeted goals are achieved. Angeli and Valanides (2009) argued that educators must be trained in ways in which they themselves constitute part of a larger learning and professional community for the purpose of exchanging perspectives, resolving dilemmas, and confronting uncertainty in transforming classroom practice. Pedagogical experimentation and sharing of experiences in a professional network of innovators will set up a reinforcing, iterative cycle of learning in the different domains (Law, 2008) . During a final workshop on "ICT for sharing and collaboration", ICT core group members were therefore encouraged to set up online communities of practice (CoPs), to become involved in continued professional development, to participate in extra training and workshops, and to carry out action research on the topic of ICT integration.
Research questions
The first objective of our explorative research is to assess the impact of the professional development program on different outcome levels of professional development. For evaluation of the program, we used Kirkpatrick's framework of four 'levels' of criteria.
The distinction in the model between learning and behaviour has drawn increased attention to the importance of the learning transfer process in making training truly effective (Bates, 2004) . For our research, we focused on level one of the evaluation model (Kirkpatrick & Kirkpatrick, 2006) , measuring reaction to training; on level two, measuring quantifiable indicators of learning that have taken place during the course of the training; and on level three, measuring the extent to which knowledge and skills gained in training are applied (behaviour change) ( Figure 1 ).
The second objective is to obtain insights into the importance of the three elements of the professional development program, as described above, and their impact on behaviour change (level three outcomes) of the participants. 
Methodology
Studies and measurement tools to investigate the ICT integration level of higher education institutions are scarce (Akbulut, 2009) . In this study, we wanted to monitor the reactions of participants to the professional development program (level 1), the impact of professional development on learning (level 2), and trainees' use of ICT for teaching and support of student learning (level 3). Christensen and Knezek (2008) argued that competencies, defined in terms of behaviours, could be reasonably assessed by observation as well as by self-reporting. Typically, research conducted within a behaviourist perspective will use quantitative methods and questionnaires, designed to provide evidence at the points in time of program practices, features and outcomes (Marshall & Cox, 2008) .
In this study, we therefore used self-reporting questionnaires to assess respondents' learning and use of ICT for teaching and support of student learning, complemented by focus group interviews with trainees in the program to monitor reaction to the training. We then used descriptive and explorative techniques to analyse the collected data.
Data collection
In this panel research, we followed the total accumulated population of 1191 teacher educators from the five participating TEIs over the entire course of the professional development program (Table 1) . Of these, 505 teacher educators took part in at least the input workshops on TPCK. We collected quantitative baseline data for the total population on their use of ICT in teaching practice in the beginning of school year 2008-2009, and repeated this measurement at the beginning of 2010. One year later, the 505 teacher educators who participated to some extent in the program were once more invited to complete a self-reporting questionnaire on their use of ICT for teaching and support of student learning. At the same time, these trainees were required to answer additional questions assessing their knowledge on integration of ICT and their engagement with the topic. All data can be linked together on the level of the individual teacher educator as respondent codes were assigned from the start of the panel research.
To complement the quantitative self-reported data, by the end of school year 2009-2010, focus group interviews with ICT core group members took place. Focus group sessions in the five TEIs were organised to interview all of the 67 teacher educators who by that time had completed the full training program and were, as such, certified to provide similar training in turn to their colleagues. We used a semi-structured topic list to collect their reactions to the training program, as well as their perceptions on the elements of the program. 
Quantified variables self-reporting questionnaire

Participation in professional development program
Over the course of the program, data on participation in the different steps of the program has been collected through systematic administration of participation lists. This data allows singling out the teacher educators who participated in input on TPCK, those who also took the reinforcement test, and ICT core group members who were engaged in follow-up steps for the designed program. Additionally, in the questionnaire of 2011, there were extra questions on participation in other professional development initiatives, indicating additional engagement. Respondents were asked whether they had participated in other workshops, training or conferences; whether they had carried out action research on integration of ICT in education; and whether they were members of an online CoP on ICT in education.
Learning Schmidt et al. (2009) developed and validated a self-reporting questionnaire to collect data on teachers' self-assessment of the seven knowledge domains within the TPCK framework. For our research, we selected a 5-point Likert scale on technological pedagogical knowledge (TPK). TPK refers to teachers' knowledge of how various technologies can be used in teaching, as well as their understanding that using technology may change the way that an individual teaches (Schmidt et al., 2009) .
Behaviour change
The most robust evidence of ICT use enhancing students' learning is from studies which focused on specific uses of ICT, and clearly identified the range and type of ICT use (Cox & Abbot in Marshall & Cox, 2008) . To measure the use of ICT in teaching practice, we used an instrument developed by the authors (Peeraer & Van Petegem, 2012) . They developed two sets of items that make up a unidimensional self-reporting measurement instrument which answers the need to analyse ICT-based innovations on a continuum, ranging from the assimilation level through the transition level, and up to the transformation level. The first set of questions comprised a 4-point Likert scale on educators' self-reported use of ICT for teaching purposes. This set was used for data collection at the start of the training program (2008) . The set consisted of items which gradually address more innovative ICT applications for teaching practice. High scores indicate a more regular use of ICT for teaching practice. For the follow-up surveys in 2010 and 2011, a second set of questions on educators' perceived use of ICT for support of student learning was added to the questionnaire. As described by the authors (Peeraer & Van Petegem, 2012) , this selection of items focuses on innovative uses of ICT by students as defined in Drent and Meelissen (2008) , addressing generalisable ICT strategies (Quellmalz & Kozma, 2003) , and different educational purposes (UNESCO, 2003) .
Reliability of the TPK questionnaire scale and the instrument measuring self-reported use of ICT for teaching and support of student learning was examined with Cronbach's alpha. Both instruments showed satisfactory internal consistency with a Cronbach's alpha value of .83 and .90 respectively.
Access to ICT
To control for institutional support, we also used self-reporting questionnaires to examine access to ICT at the level of individual teacher educators. Access to computers is measured using the list of ICT Core Indicators developed by the Partnership on Measuring ICT for Development (UNCTAD, 2005 (UNCTAD, , 2007 . Access to computers can vary: teacher educators may, or may not, have access to a computer and when they do have access this may be for their own individual use, or to share with others. In addition, the teacher educators were asked as well about access to a data projector for use in teaching practice.
Analysis
With regard to the first research aim, descriptive analyses of participation data and data on learning (level 2) and behaviour outcomes (level 3) were applied to draw a picture of the effectiveness of the professional development program. We compared the mean score in 2008 and in 2010 on the use of ICT by educators who participated in the program with those who did not participate. Reaction to training (level 1) was described based on the interview transcripts from the focus group interviews with trained ICT core group members in 2010.
With regard to the second research aim, exploratory multiple regression analysis was applied on the questionnaire data of 2011 to analyse the influence of the described elements of the professional development program and measured at the level of the individual teacher educator on the use of ICT for teaching and support of student learning (level 3). A hierarchy of sets of independent variables was developed and tests were carried out on the significance of increments to R 2 by means of the F ratio. The hierarchy of sets is an important part of the hypothesis statement (Cohen, 1968) . In our research, we wanted to explore the importance of three major elements of the professional development program that was designed for Vietnamese teacher educators. For the analysis, we started with the variables on access to ICT (set 1), which was an indication of institutional support in the TEIs. These variables were expected to be relevant to the dependent variable, but had to be controlled for when measuring the contribution of the elements contained in the professional development program. After controlling for access to ICT, we wanted first to assess the importance of input on TPCK and learning and therefore included participation in the reinforcement test on "ICT for Active Teaching and Learning" (set 2). All respondents who took the reinforcement test had attended input training on TPCK. In addition, we included respondents' TPK in the model (set 3). Second, we wanted to assess the net influence of engagement in follow-up practice by including in the analysis the dummy variable of membership in the ICT core group (set 4). These ICT core group members had been engaged in authentic design activities as well as expert and peer assessment. Third, we wanted to assess the net influence of additional engagement with integration of ICT in education by including dummy variables on participation in other workshops, research on integration of ICT and membership in online CoPs (set 5).
Findings Participation
In 2008, we started with an ICT core group of 179 teacher educators. This ICT core group participated in the first step of the training program and was encouraged to continue their learning trajectory by participation in the follow-up steps. Only 67 teacher educators (37.4%) of this original ICT core group completed all of the necessary steps to become expert practitioners on "ICT for Active Teaching and Learning" (see Table 2 ). In this regard, the requirement to teach the prepared ICT integrated lesson plan under observation and assessment of invited peers proved to be a critical selection criteria. Almost all ICT core group members participated in the training on "ICT for sharing and collaboration".
The 67 teacher educators who completed all of the necessary steps to become expert practitioners on "ICT for Active Teaching and Learning" were certified to disseminate the training program to colleagues in their TEIs. By the beginning of 2011, an extra 326 teacher educators had completed the first step of the program by participation in dissemination workshops, and 293 of them had taken the ICT for Active Teaching and Learning reinforcement test. None of these teacher educators had yet submitted an ICT integrated lesson plan or organised a peer review session in the context of the training program. For these trainees, there was no training organised on "ICT for sharing and collaboration". In what follows, we first describe the ICT core group's reactions to the professional development program as well as the learning outcomes and behaviour changes (research aim 1). Thereafter, we explore how the different elements of the professional development program impacted on the use of ICT for teaching and support of student learning (research aim 2).
Reactions to training, learning and behaviour changes
Reactions to training (level 1)
From the focus group interviews with those educators who completed the full training program, it was clear that this was a group of ICT enthusiasts who were keen to learn, as well as to share their knowledge, about integration of ICT in education. As one participant noted, for example: Most participants found the step by step professional development program very inspiring as it gave them an idea about how to apply ICT in teaching. One core group member commented that she really wanted to get access to ICT and to teach about it to other colleagues in her institution. When organising dissemination training for colleagues, ICT core group members observed an eagerness to learn about ICT. Teacher educators seemed to be very excited to take part in training sessions and appreciate expert input. For example, as one of them observed:
After the training, I have different views about applying ICT in teaching; I learned from the specialists and could always ask for help when it came to difficulties. The step by step training is very good: I learned something from each step. (focus group in TEI 5)
Most ICT core group members showed high appreciation for the input. As one stated:
After the training, I gained insights into applying ICT in teaching. I really hope that we can improve the teaching quality and that we can continue progressing, even after the program finishes. (focus group in TEI 2) However, some interviewees realised that there was something more than just the input training, as exemplified by the statement from one of them: I don't think we have fully applied what we were trained to do. It takes time. (focus group in TEI 2) Therefore, participants recommended building in more time for practice to improve skills on integration of ICT in teaching:
I took part in the workshops, but I did not get a lot of practice. Therefore, it was very easy to forget. There was also a lot of information that was difficult to remember. If possible, we prefer to learn the theory before the practice and then have more time to practice. Learning is a continuous process, and it would be a waste of time if we do not have enough opportunity to practice. (focus group in TEI 3)
In addition, the focus group interviewees identified some difficulties. The main obstacle to participating in the step by step program was the work overload resulting in lack of time. Some institutions assisted in time management of training sessions and follow-up activities, but most trainees complained that, after the input sessions, it was difficult to find the time to organise self-study on the tools that had been introduced.
As noted by one of them:
During the workshop I understood the material presented, but, after that, I did not have time to read and follow-up. The materials are useful, but we don't really spend enough time studying them. (focus group in TEI 1)
Most of the trainees also stated that they lacked time and opportunities to practice what they had learned. The two-day workshop did not prove to be sufficient to go beyond an introduction to the tools, and, apart from developing the required ICT integrated lesson plan, some core group members could not find the time to practice and apply what they had learned. In some cases, this resulted in decreased enthusiasm and motivation. Thus, one trainee mentioned: Learning (level 2) By the end of the training program, all teacher educators who participated in it felt very confident in applying ICT in classroom teaching (see Table 3 ). More than 90% agreed or strongly agreed that they could choose technologies that enhance teaching and students' learning, that they could adapt the use of technology to different teaching activities, and that they were thinking critically about their use of technology in the classroom. On average they fully agreed that the training program caused them to think more deeply about how technology could influence the teaching approaches that they had used in the classroom. But these ICT enthusiasts also realised that it would take more time to make a real change. One interviewee commented as follows:
After developing a lesson plan and reflection on teaching methodologies and integration of ICT, this approach needs to be really implemented, and not just "performed" to attract the students' attention. (focus group in TEI 1)
In Table 4 , we compared the means for different uses of ICT for teaching practice at the start of the program (2008) and after finalisation of the program for the ICT core group (2010). In 2008 and 2010, we could compare the mean scores of the original ICT core group members with all of the other teacher educators who were not engaged in the initial training of trainers. The use of ICT to produce documents (like lesson plans produced with word processing) did not improve, and ICT core group members did not use ICT to access offline or online data more often. ICT core group members, as well as other teacher educators, used ICT more often for presentation purposes, for integration into subject teaching, and for electronic communication with students.
ICT core group members were already using ICT more frequently and in more diverse ways at the start of the program in 2008. Nevertheless, the differences between the two measurements (for 2008 and 2010, respectively) were larger for the ICT core group members for certain types of ICT integration.
Impact of various professional development program elements
Hierarchical multiple regression analysis resulted in five models, each of which significantly explained a proportion of variance in the use of ICT for teaching and support of student learning (see Table 5 ). The element of access to ICT alone explains only 5.5% of the variance, but the importance of having access to a computer and projector remains significant in all models. In all models, TPK has the most significant influence on the use of ICT for teaching and support of student learning (β from .355 to .285). All respondents who took the "ICT for Active Teaching and Learning" reinforcement test had been trained on "ICT for Active Teaching and Learning" during initial training for the core group or in dissemination workshops. Before adding TPK to the model, participation in this training and taking the reinforcement test as such has an influence on use of ICT. Membership in the original ICT core group proves to have some influence (β = .123), even when controlling for TPK. Research on the topic, as well as participation in an online community of practice, have a positive influence on ICT use in education. The final model explains 26.2% of variance in the dependent variable. The factors contributing the most to the explained variance in the final model remain TPK and participation in an online community of practice with standardised beta coefficients of .285 and .244 respectively.
During the focus group interviews in 2010, ICT core group members highlighted that support from the education institution and the management team was the key to the success of the training program. To overcome time burdens and work overload, some TEIs assist with time management of the training program. A difference was observed between provisions of access to ICT. In one institution, a package of equipment provided in the context of the development cooperation program was supplemented with whole school access to teaching and learning aids, as mentioned during the focus group interviews by one teacher educator. In other institutions, trained teacher educators were not even aware about the availability of equipment for classroom teaching. In another institution, integration of ICT in education was taken very seriously. The TEI provided incentives for faculty to develop ICT integrated lessons and created an online platform to share these lessons on the institution's website.
In most institutions, the ICT core group continued to operate as a group of specialists on integration of ICT in teaching and learning, with the responsibility to reach out to colleagues and peers in different departments. Some core group members did set up online platforms to connect teachers in order to share with, collaborate with, and learn from each other. During the focus group interviews, some trainees recommended supporting more interaction among education institutions to disseminate the training program widely. In another institution, teaching staff were requested to share developed materials online. Different institutions had organised conferences on ICT, as well as additional training and dissemination workshops. Most training was perceived as supplementing the initial input provided, even though some interviewees shared some doubts about the effectiveness of all of the training. Some institutions provided financial incentives and reimbursement of transportation expenses to take part in training sessions.
Out of 392 respondents who completed the final questionnaire in 2011, 171 (43.6%) took part in other ICT workshops, training or conferences; 117 (29.8%) carried out action research on the topic; and 140 (35.7%) were members of an online community of practice on integration of ICT.
Discussion and conclusions
Even though there is no intention for this study to generalise from the described professional development program, some lessons related to professional development can be learned. Only about one third of the initial ICT core group members (37.4%) completed all steps and followed up on administration. Of all of the teacher educators who participated in dissemination workshops, no one submitted a lesson plan or invited peers to observe their lesson. ICT core group members who did complete the full training program are truly enthusiastic; nevertheless, they realise that there is a need for more time to practise. Work overload, time constraints and limited institutional support mean that trainees often do not follow up on the training input provided to them. Nevertheless, the training program has been effective in the sense that, by the end of the program in 2011, all trainees who took part in the input training on TPCK felt very confident and knowledgeable about the interplay between technology and pedagogy. After completion of all steps of the program in 2010, ICT core group members' use of ICT for teaching practice increased and improved significantly, especially in respect of the use of ICT for communication with students, for integration in subject teaching, and for presentation purposes. Even though other teacher educators who did not participate in the training program improved as well, the progress of the ICT core group members has been significantly larger.
The findings of the impact assessment show that TPK is a significant factor contributing to the use of ICT for teaching and support of student learning. This indicates that the learning transfer process is effective. On the other hand, it is very clear that there is more to professional development than participation in a welldesigned training program. Participation in input training and completion of a reinforcement test as such is not significant in explaining improved use of ICT. Also, the elements of the training program explain only a small proportion of the variance in the use of ICT for teaching and support of student learning. Moreover, contextual factors like access to ICT resources for integration in classroom teaching remain important, and it is clear that institutional support and additional individual engagement also are critical. In earlier research, the authors (Peeraer & Van Petegem, 2011a) have highlighted other important factors that influence the use of ICT for teaching in teacher education in Vietnam, such as teacher educators' basic and advanced computer skills, ICT confidence, and the institution where they are teaching. As the purpose of the current study was to assess the importance of the elements of the designed training program, we did not include these factors in the regression analysis.
The training program that was developed and implemented in five TEIs in Vietnam attracted a group of enthusiasts who volunteered to engage in a hands-on learning trajectory on integration of ICT in their teaching practice. Thus, the program engaged a group of motivated teacher educators who were eager to learn and share amongst peers. Even at the start of the program, they were using ICT more regularly than other teacher educators. It can be concluded that success in getting the most out of training is not so much about participation in workshops and training, but more about an individual's drive and additional engagement. From the focus group interviews with ICT core group members, we understand that, to succeed, it takes an educator who is "interested in taking part in whatever is difficult", and who is "satisfied when learning something new". This attitude goes beyond knowledge and skills and underpins a metacognitive ability to identify problems and knowledge gaps, to monitor and review one's own professional learning, and to assess the extent to which the problems resolved or targeted goals are achieved as an autonomous learner (Law, 2008) .
Our concern is that staff training and development achieves little if it is only for the few who volunteer. The same people turn up time after time, and it is a case of "preaching to the converted". Ways must be found to provide training system wide (Latchem & Jung, 2010) . As argued by Phelps, Graham and Kerr (2004) , a metacognitive approach can also foster the formation of support structures and networks which could support educators' learning beyond their involvement in the professional development initiative and, as such, it becomes a powerful vehicle to support change processes. CoPs receive special attention related to capacity development on integration of ICT in education. Using ICT to support CoPs in which practice can be shared as a basis for mutual professional learning seems to offer the best hope for providing teacher educators and teachers with opportunities for continuing development (Albion, Knezek & Adubra, 2011) .
Our findings show that participation in an online CoP is indeed a significant predictor for improved use of ICT for classroom teaching. Albion et al. (2011) acknowledge that there is still much to be learned about how best to initiate and support such learning communities and the change to the professional culture that is needed to facilitate their success. Our findings show that more than one third of participants in the professional development program participated in online CoPs. Trained teacher educators also took responsibility to involve their colleagues in professional development on integration of ICT in education. At the same time, ICT core group members showed a high appreciation for expert input from specialists. As argued by others (Barton & Haydn, 2006; Karagiorgi & Charalambous, 2006; Latchem & Jung, 2010) , we believe that it may be best to combine programmed professional development addressing TPCK of teacher educators with incentives for additional engagement with the topic, especially as encouragement for ICT enthusiasts to exchange with and encourage peers. The Asia-Pacific region has the advantage of a relative youthful population, which makes the education sector more receptive to harnessing newer (and cheaper) forms of educational ICT (Lee, Hung & Cheah, 2008) . Apart from supporting staff in providing access to ICT for integration in education, TEIs ideally support a culture of social and collaborative professional development to harness the full potential of their resources.
